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The following is a partial English translation of exemplary 
portions of non-English language information that may be 
relevant to the issue of patentability of the claims of the present 
application. 

TITLE 

SILICEOUS COMPOSITE MICROPARTICLE 
CLAIMS 

A composite particle comprising: 
a mother particle; and 

a plurality of child particles being attached to a 
surface of the mother particle, 

the mother particle being thermoplastic resin having 
a diameter of approximately 1 to 50 Op; and 

the plurality of child particles being substantially 
spherical-shaped siliceous particles having a uniform diameter 
of approximately 0.1 to 50]i, 

wherein a ratio of diameters of the mother particle to the 
child particle is 8 : 1 or higher. 

A gist of the present invention lies in a composite particle 
comprising: 

a mother particle; and 

a plurality of child particles being attached to the 
surface of the mother particle, 

the mother particle being thermoplastic resin having 
a diameter of approximately 1 to SOOp; and 

the plurality of child particles being substantially 
spherical- shaped siliceous particles having a uniform diameter 
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of approximately 0.1 to SOp, 

wherein a ratio of diameters of the mother particle to the 
child particle is 8 : 1 or higher. 

In the composite particle, the mother particle, i.e,, a 
nuclear part of the composite particle, is preferably formed from 
thermoplastic resin. 



An appropriate size of the mother particle is about 1 to 
500p in diameter, preferably about 1 to 250]a, more preferably 
about 1 to lOOp in diameter. 



A material of the child particle is a silica-based material. 
The child particle may also be selected from such particles as a 
silica-based particle further modified with a coupling agent, and 
a siliceous particle, e.g., a particle of silicic acid chemical 
compound in which a silanol group is substituted with a alkyl 
group, vinyl group or the like. A diameter of the particle is 
generally selected from a range of approximately 0.1 to 50]i, 
preferably approximately 0.1 to Ip- An appropriate ratio of the 
diameters of the mother particle to child particle is 8 : 1 or 
higher, preferably 10 : 1 or higher. 

These two types of particles are blended by using a known 
mechanical blending method, so that the child particles are 
attached to a surface of the mother particle. Specifically, such 
methods include a dry-type simple blending method by a mortar 
grinder or the like and a high-speed rotational impact blending 
method by a hybridizer. Among those, the high-speed rotational 
impact blending method is most preferable, because with this 
method, the child particles can be evenly attached and fixed to 
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the surface of the mother particle. In the high-speed rotational 
impact blending method, the particles are blended and collided 
with each other at high speed by the hybridizer and an 
interaction between the mother particle and child particles are 
reinforced, so that the child particles are beaten into the 
surface of the mother particle. 



The particle has a wide application, and is useful in such 
fields as toner, separating agents for chromatograpy, cosmetic, 
medicine, testing chemicals, car wax, building materials, 
ceramics materials, coating materials, and print ink. 

Example 1 

Six grams of silica particles of 0.6|i with standard 
deviation (SD) of 1.05 in diameter and 14g of high-density 
polyethylene particles {"FLO-BEADS" made by Seitetsu Kagaku 
Co., Ltd.) of lOp in diameter were treated with Hybridizer (NARA 
MACHINERY CO., LTD., model NHS-0) for five minutes at 50T:, 
16,000rpm. As shown in Figs, 1(a) and 1(b), a composite 
particle with high sphericity, in which the silica particles were 
evenly attached to the surface of the resin particle, was 
obtained. 
Example 2 

Nine grams of the silica particles that were used in 
example 1 and 21g of the high-density polyethylene particles 
("FLO-BEADS'' made by Seitetsu Kagaku Co., Ltd.) of ISp in 
diameter were treated with Hybridizer for five minutes at SO'C, 
14,000rpm. As shown in Fig. 2, a composite particle with high 
sphericity, in which the silica particles were evenly attached to 
the surface of the resin particle, was obtained. 
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